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factor, is associated with hemoglobin, probably in hematin, and the
second, called "V" factor, is found in yeast extract and in many
vegetables. Both are essential for maximum growth.
The role of these growth accessory substances in bacterial
metabolism has not as yet been clarified completely. Sufficient evi-
dence has been revealed to indicate that they act as catalysts and
in some instances as precursors of respiratory enzymes, forming a
link in the molecule needed for cell metabolism.
CHANGES PRODUCED BY MICROORGANISMS
Fermentation of Carbohydrates. The fundamental discovery of
the process of fermentation by Schwann and the elucidation of the re-
action by Pasteur stimulated research upon all types of fermenta-
tive processes. Bacteria, yeasts, and molds all may produce alcohols
of various types. The yeasts, however, are most commonly used in
the commercial production of alcohols. The enzyme, zymase, ap-
pears to be the enzyme most active in causing the fermentation of
dextrose, the most common sugar found in fruits which are used in
the wine industry. Grains used as a source of carbohydrate in fer-
mentation must first undergo the process of malting and mashing in
which starch is converted into dextrin and sugar; these are then fer-
mented by yeasts and the resulting "beer" is placed in casks for
aging. In bread making the utilization of carbon dioxide, the prod-
uct of fermentation other than alcohol, is common knowledge.
Various kinds of organic acids are produced by the action of
bacteria, yeasts, and molds. In the laboratory, acid production is
commonly used as a basis of identification of the different bacteria.
Numerous carbohydrates are used in the process. One species of
bacteria may ferment dextrose, lactose, and sucrose; another species
may ferment only sucrose. Some bacteria produce only acids, while
others are able to continue the process until carbon dioxide and
hydrogen are produced. The kind of acid produced by bacteria in
this routine differential technic is not usually determined unless the
acid is of commercial value.
The fermentation of carbohydrates in the formation of acids is
of economic importance. This is true of certain acids more than of
others. Some acids may be desirable in many cases and totally un-
desirable in others.
The fermentation of the lactose in milk into lactic acid is one
of the most common types of fermentation. This process may be" de-
sirable or undesirable. It is desirable in the preparation of "culture"
milk. It is undesirable from the point of view of market milk pro-
duction because it produces an unpalatable food. Lactic acid is
formed in the manufacture of sauerkraut where its presence is es-